Plasticity of antiepileptic drug targets.
The mechanisms underlying the development of drug resistance in epilepsy are complex and, at this time, not fully understood. It is widely accepted that the efficacy of an antiepileptic drug (AED) is determined by its ability to cross the blood-brain barrier (BBB) and bind to intraparenchymal target sites. According to the target hypothesis, pharmacoresistance occurs when target sites are structurally and/or functionally modified in such a way that they become less sensitive to AEDs. A large number of targets for AEDs have been identified in the brain, many of which undergo molecular changes during chronic epilepsy. So far, a reduced sensitivity of drug targets to AEDs in chronic human and experimental epilepsy has been suggested for the voltage-gated Na(+) channel and the GABA(A) receptor. At the molecular level, altered drug targets may arise due to the transcriptional regulation of ion channel subunit genes. Alternatively, ion channel subunits may be modified by redox modulation or phosphorylation, a set of mechanisms that may be invoked much more rapidly than transcriptional changes. In addition to functional experiments, genetic studies are currently attempting to identify polymorphisms that are specifically associated with the functional phenotypes of drug resistance and drug responsiveness in the epileptic population. It is hoped that our increased understanding of the target mechanisms underlying pharmacoresistance will lead to the development of novel therapeutic strategies that will improve treatment outcomes in individuals with refractory epilepsy.